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1* Tho Yung Ting Ho, vhiok lo the largo st river In North CMna north of the 
Yellow River, has been the cauao of great catastrophe for centuries. 

7 t has a maximum dieahargo of over five thousand oubic metres per second 
In tho flood period, vhlob far exceeds its carrying oapaoity. Dyke 
breaches occur quite frequently along the middle and the lower reaches 
of the river j inundating thousands of square Kilometres of fertile 
farm land on the Hopoi plain. The Tung Ting Ho also carries an enormous 
amount; of silt in flood, which is drained and deposited in the Hal Ho. 
The navigability of tho Hal Ho thus deteriorates and the prosperity of 
the port of Tientsin is greatly threatened. 

2. In order to solve tho two-fold problem of rogulatlng the flood flow to 
relieve the suffering of the farmers of the Tung Ting Ho valley and of 
disposing of the silt to ameliorate tl- silting of the Hal Ho, the Worth 
China River Commission (predecessor of North China Conservancy Bureau) 
formulated a radical improvement scheme for the Ung Ting Ho. One of 
the principal flood control worKs of the scheme la the construction of 
the Kuen Ting detention reservoir, the function of which is to smooth 
out the flood peaKs so as to lessen the menace of inundation and 
incidentally to reduce the erosion of the river bed as well as the loose 
cliffs. 

3. The Yung Ting Ho has three main tributaries, the Song Kan Ho and the 
Yang Ho unite at Chu Kuan Tun to form the Yung Ting Ho, flowing south- 
east to Sze Chia Toni where the Wei ehui Ho Joins it. About three 
Kilometres below the confluence, the river enters a rocky gorge near 


eftnr last PAGE ff OFJ SUBJ2CT Ct AREA CCOES 

U. S. Official e Onty 

. COHETDErfTIAL 

t 

1 DISTRIBUTION/** | STATE I 1 ARMY -X I 1 I 1 A 1 R -T 1 I Fp 1 I 111 

This report is for the use within tho U6A of tho Intelligence components of the Departments or 
Agencies Indicated above. It is not to be transmitted overseas without the concurrence of tho 
originating ofllcp through the Assistant Dlroctor of the Office of Collection and Dissemination, CIA. 


Approved For Release,2001/09/11 : CIA-RDP80-00809A000500490299-5 





Approved For Release 2001/09/11 : CIA-RDP80-00809A000500490299-5 


cohfidehtial/us officials only 2 5X1 A 


the village of KUfln Ting. It 1b proposed to construct a detention 
reservoir in the combined flood valley of the Yung Ting Ho and Wei 
Shui Ho -by building a masonry dam across the upper end of the Kuan 
Ting gorge. The proposed detention reservoir has the shape of a 
funnel.' * It commands- -a very wide valley until Kuan Ting ' : reached, 
which resembles the throat of the funnel. At elevation 469 m. T. D., 
it is nine kilometres long north and south and 3.6 kilometres wide 
east and vest near Yang Ta Jen Chuan, but only 10 6 metres wide at the 
dam* site. It has a storage capacity of 33O million cubic metres up 
to the crest of the spillway (elevation 4 66 m. T. D. ), which will 
reduce the-' flood peak of 5,700 (as that of 1924) to 1,200 cubic 
metres per second. The areas and storage capacities of the Kuan Ting 
detention reservoir for different elevations are listed below: 


Elevation 

Area 

Storage Cap 

(m.T.D.) 

(sq.km. ) 

(10 6 m 3) 

450 

1.8 

2 

452 

3.1 

6 

454 

6.5 

16 

456 

13.1 

37 

- .453 :. 

:• M ’ 2110 • . - 

. .66* 

.. 460 

27.2 

115 

46a 

32.7 

172 

241 

• -464 , 

• -37 .6 ' 

.466 - 

, 1)2.2 

325 

466 . 

:■ 46,0. 

417 • 

469 • • , 

. 47.6. . 

450 ■ 


4. The rock at the dam Bite is blue limestone of excellent quality. The 
fleams flip upatream, making an angle of approximately 25 degrees with the 
- • horiaontol.. Thera la no indication, of. Any- faulting nee* the* dam Bit©*- 
The cliffs 0 a both sides ©f the gorge are nearly perpendicular for 20 
ta 30 metroo above ’.the- river. bad -and ‘then start to recede. The^averaigo 
width of the gorge is 70 to- 90 metres wide at the bottom; Both the 
topographical, and* the geological condition a ar<*> therefore, very* favorable 
for a .flaih oitol Stoom. tho -rosult-'of ‘ th6 borings,- drilled in -1935-6, it is 
found fiat rook atrattm reaches' a -depth of 23.17- metres beneath the ' ■ * 
stiver bed at the daepeet past of the volley- floors . « . 1 • 

5« The gor^rml features of the Kuan -Ting -detention reservoir comprise a 
gravity spillway dam across the gorge and a side tunnel through the 
• right cliff serving as the - outlet of. the reservoir, and also as «v- stream 
diversion, tunnel • during the time of construction. ’At ordinary. floodS r 
the outlet - tunnel alone will be - quite effective to iron out the flood - -• 
peak end -to discharge safely .below the dam.- The spillway will be- • 
operative only during the maximum; Hood. The Kuan Ting detention reser- 
voir will 'undoubtedly be: subject : to . some silting/ as- the - Yung ‘ Ting ' Ho 
carries an -enormous percentage of -silt in time . of flood. - ■'From oaroful 
computations/ taking into account -all. the available, data concerning the 
Yun& Ting .Ho silt,- It is* found = that - the- Kuan Ting -detention reservoir 1 * c 
wllD. .be effective for about three hundred year? . Assuming a conservative 
value of 30 per cent of silting of the reservoir, its flood control effect 
. is indicatera as -.follows r . .. 
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V . Maximum • 
.r inflow ’ 

■ (m3 /sec,.,) - 

Total , 
inflow 
{10 6 nP). 

Water; 

Level 

(m.T.D.) 

Depth of 
Water ■: 
Behdnd.Dam 
■ .(meters)^ 

Maximum 

outflow 

Im3/seci) 

0 0 

’ -P H 

./ . 8,000 r, 

: 6:70. . . 

U69„0 

'. .29- 5'. 

2; 320*... 

’,•314.. 7 - 

• (estimated Max) 






/ • 5i7DO * 4 

,488 

‘464. a " 

. 29.7 

. 11200 . 

176i7 

. (1924 flood) . 






. *. 4>oqo .. 


4<jl-,3 

21.8, ’ : 

: 1,110; 

107.2 ! 

.. 3*000 \ , i 


459.2 . 

: -10 * 7 . 

. 1,050 . 

66.6 

: r*j2^000 . , 


456.9. 

. .17-4: 

970 

34.5 

. .. . 1,200: 

.2i*r 

454.4 

13.5 

• • 870 

10.6 ; 

1.(1029 flood). . 


1 

. . .. . . 


: 



6. The cross-section of Kuan Ting, dam is designed according to C£eager*s 
method. The elevation of the crest is assumed at 1*66.0 m.T.D. After 
the cpose T section of dam is .determined, the top height of two metres 
1b changed into a movable drum gate. The design data are listed below: 




- . m.T.D. 

(1) Maximum flood level * . . 469.0 

(2) Elevation of the dam crest . 166.0 

(3) Elevation of the river bad . 439.0 

(4) Elevation of the deepest .rock bed . . . . . . . ... . 419.0 

(5) Elevation of the upstream silt deposit (aosumed) . . . 452.5 

(6) Elevation of the downstream silt deposit 439.0 

(7) Unit weight of masonry , 2,320 kg/m3 

(145 lb/ft 3) 

(8) Utit weight of water .1,000 kg/m3 

(62.5 lb/ft3) 


•(9) Maximum. allowable vertical. stress of the foundation: : . . . - 

(a) Uputreaa . « .. , 9^76 kg/om| (20,000. ib/rt?) . , ; 

.. .. (b)..j)ownatream . .. .. ; .. 7.82. kg/cm 32 . ( 16 ., 000 lb/ft 2 ) * . \ . 

U0> Maximwa;. allowable inclined. atreae-.ojT* the foundation *. * ... 

- . 14.63 icg/cmS. ( 30,000 ib/dft?) . • *. u 

: (11) srea , aub Joqted to uplift force of the foundation and . . 

.. hptffzo.ntal plane- .of dam «. . $ 0 % i* 

(12) Coefficient : of friction ... * ^ : . * . ;. ... : . . 0.60 . . 1. 


In ciqnputing. the streas of the dam eeeti.on.it. is assumed that the uplift 
force and the pressure of silt do not act at the same time. The greater 
lnf3.uen<ie between • the , two. is considered as effective.. After the dam 
section is fixed, . sections . of. the. Madden dam constructed by the Bureau 
Qf. Panama canal,. :.USA and of » the. Norris dam . constructed ; by the Tennessee . 
Valley ..Authority^ USA are selected .for a comparative study in. order tq- 
insure security. * Those two. dams were, designed. and tested . carefully before 
construction and- are .in excellent operation. .Superimposed Sections 
according to .the high flood levels _at- the three • dams 'axe . plotted; and; 
compared, . Xt . la lobs^rved .that the section '.of '.the* Kuan Ting • dam 'is- Very 
suitable., * .■ . . t. ........ . •• 


8. The: movable .gate qveT. the .crest is a steel druri. gate, . It is .divided^Lnto 
six, bays with each ..bay 13-5 metres in widths Its type Is according to - 
the. standards of the- US Bureau of .Reclamation. : Xhd pool, under the gate 
leads to the: upstream and the downstream ends by an inlet culvert and an 
outlet culvert respectively. In lifting the drum gate, the inlet culvert 
is opened and the outlet culvert closed. Water flows into the pool and 
the gate is lifted by the buoyant force. In lowering the gate, the inlet 
culvert is closed by its own weight. The time for lifting or lowering 
takes only a few minutes. 
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9* A reinforced concrete- bridge; la constructed .over the^dam crest. It is 
also divided into^six bays,., Each bay has, a span 13 #5* metres and the 
width of ; each pier is 1*8- metres. The bottom of the bridge is one 
metre higher than the ‘highest flood level. ’ Machinery for operating 
the inlet culvert is, to be placed on the upstream platf9rm of the bridge 
and that for the outlet on the downstream ends of piers. The design 
load for ^he slabs- and the girders of the concrete bridge is 188 kg/m 2 
(100 lb/ft.2) . 

10. The energy- dissipation structure below the dam consists .of the j.8-metre 
wide talupjfrora the base of the dam. Its, upper end is three metres 
lower than, the river bed and has a width of 8.6 metres from the # base of 
thp. dam. It then slopes upward to the 'elevation of the river bed. At 
the end of the slope, the first row of dented sill is to be constructed 
.wj,th. a second row of dented sill at* its end. • Both qf* these tyo rows of 

sills have a height- of 1.0 metre and .width of 2.5 metre Under the 
second" tow of a ill steel sheets piles ‘should be driven down to' 10 metres 
below the liver bed. Downstream from the talus riprap in wire .cages ip 
to he placed with a width of 20 metres. 

11. The main body of / the -dam da to be constructed of cyclopean concrete, 1 .e. , 
1:3*6 concrete with JO per cent rubble, in order to. reduce the co^t of 
construct ion.' For the dented sills and both faces of the^ dam which are 
contiguous to the flowing ; water,. l:i-i/*2:3 concrete is to be placed in 
order to protect it against .erosion and to decrease the* seepage . b Cyclo- 
pean -concrete is also to*. be applied to the piers. ^ The slabs and # the 
girders of the bridge are to .be, constructed^ of 1:2:14* reinforced concrete. 
Drum* gates, valves for intake and outlet culverts, and the operating 
machinery' are still to be constructed^ of steel. On the upstream and 
downs tire am end’s of the base of the dam," concrete cut-off walls are to 

be cast monolithically with the dam down ,to a depth of five metres' into 
the' rock. .The body of the dam ie also \o be ke^ed into hhe rock? of 
r.he two banka for ’three met re b’. . *' , 

A side tunhel ‘is to be c^ivbh through' the right cliff of the gorge 
serving as the outlet of .the- reservoir. ‘ The length of the tunnel 'is 
about four hundred metres and an open cut ! channel, with a length pf 
about 30 metres is attached at each end*. ’ The cro,s Bisection of, the 
tunnel is of the horse-shoe" type," with a diWeter* o*f *10 metres and a 
cross-sectional area .of 82.^ ,Bq> metres. , The rate.. of discharge during 
the maximum flood la ^computed us followed , 

-Let H * total head. ’ . 

V = mean velocity of the flowing water in the tunnels 
F = coefficient of friction. ■ ■ 

L - length of the tunnel. . .... ; i# * 

D. - diameter' of 'the tunnel. ; _ , . 

Q - discharge of’ th.e tunnel. /* ’ . ^ 



H = 0,21 


v£ 

2a 




L 


D 


/ 0.78 




25 = o.23_^ -f- 0 . 02-liQ2_X^ 0.7 8 ~y~ 

.. • - 2g ' L0 2g '• 2g 

V z l6.4 m/sec. • - 

Q - 16.4 * 82.9 « 1360 ■ m’/see-. ■ _ • 
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13- The lining of the tunnel is to, be constructed of 1:2:4 concrete 'with' an 
Average thickness .of* 3^ centicietres. Downstream from the tunnel J at ' the 
( en& .of the', open, cut . two rows of* dented sills are also to be constructed. 
The tunnel is . used, as a stream diversion* tunnel during the construction 
of the; dam, ' " ‘ ' * ’ 7 ' ,' v .* . 

14*. On each of ‘ the upstream and' downstream sides* of the 'dam site, a temporary 
cofferdam should be built. The upstream cofferdam has a tcp elevation 
of ,Mt8. m.!3NJD r and a ,top .^idth of 6 metres with a fore slope of 2 to 1 
and' a back. 'elope of '3 to 1. ' Beneath .the "toe of the'* fore' slope,.' wKidk 
''.payed" with .stone, -a' row of 10 metre steel "sheet piling shall' 'be, driven 
tatyo ; the river bottom .in order’ to reduce seepage.’ This' steel ; shdet ' ' ' 
piling', should later be 'pulled out and 'reused under the dented Bills of 
•the energy-die sipation structure of the main dam. In front of the’ steel 
sheet 'piling, riprap 10 metres ' wide and two' metres 'thick *sha3pl' be placed 
to prevent erosion., The top and the back slope of the cofferdam shall be 
: built 'of rock and earth fill V The * downstream cofferdam ‘haB a’ top ' . 

elevation of 466 m.T.X). 'and of the same type 'of construction as that "of 
the upstream cofferdam’ with the exception of the steel sheet and the 
riprap protection. 

- - • • ■ •• •• • f •-**■** «• , 

15* For the convenience of construction, a motor road is .to be built, frdta the 
Huai- Lai* station on the 'Peiping-Suiyuan Railway to the dam site/, in order 
to transport materials and machineries. Offices' and temporary caratf, 1 
buildings and material^ store houses should also be built at Huai Lai*’ 
Bsieji and near the dam*' site at Tou Ting, opposite bank of Kuan J?ihg, . 

16. The construction of Kuan Ting project is expected to be ’ finished 'in 
three years': 

1st -Construction of motor road, camp buildings .and ’.storehouses'; 

purchase of. machineries and tools for construction of diversion 
tunnel." • ~ 

2nd Year- -Construction of cofferdams; excavation -of -dameite; construction 
of 'lower portion of the dam. 

3rd Year- -Construction of "the upper part of the dam, and the talus'; con- 
struction of reinforced concrete bridge,; erection of the movable 
drum gates, and ’other steel works. 

17- The land appropriation,, the removal of villages and the construction of 
surrounding dykes are to be carried out simultaneously. 

15. The cost estimate of the Kuan Ting-project according to the .pre-war 
(1937) price index is as follows: 


Items Total Sum 

Motor road .. . . ... ...... . . . . . . . $ 80,655 

Bridges and culverts ..... . 61,330 

Office building and storehouse 30,100 

Outlet tunnels . , ........... . 517,590 

Temporary cofferdam ................. 71,080 

Dam and its accessories 1,788,968 

Steel gates and its accessories 169,200 

Mechanical equipment ... 500,000 

Construction equipment 250,000 

Land appropriation 594,000 

Removal of villages 116,000 

Surrounding dikes . 119, 600 

Overhead expenses ... 396,000 

Contingency 775 >177 


Grand Total .... $5,470,000 
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.• The North China. River Commiaslop. .started to build : the motor.road!. approach 
to the dam-, site in.;1937> preparatory to the construction of the diversion 
tunnel , in 193$ and of the dam in-1939 to be finished in 19^0. . The Siho- 
Jap war broke, out in July. 19 37* putting a complete stop to the. .construction 
work. The. motor road vas subsequently demolirhed during the war years. 

After V-J day the North China River Commission, re-established in Tientsin, 

, petitioned , the National Conservancy Gomtfil&sion to undertake, the . Kubjx Ting 
project os one- of the- principal conservancy , works in the realm, of relief 
and rehabll^tiation. . Afterwards, the UNRRA-CNRRA . authorities ..•became . interest 
ed in ^h©; Kuan Ting project for which they promised to allocate some 
^i^chanical equipmen 4 : and construction materials at their disposal as;, well 
• as CNC 4.1P> 00 ^# 0 0 0 j 000 2 ^° tons of flour. At the- same time the 

Ministry of Water Conservancy (successor to the National Conservancy. 
Commission) • requested the Executive Yuan to appropriate CNC $30> 000,000, 000 
: as. the, first disbursement for the engineering expenses- : “ 

20. The North China Conservancy. Bureau established an engineering., bureau in 

Peiping in. August, 19^7, to take charge, of the construction of the. KueukTlng 
project, unfortunately^ due to .the ; embargo of UNRRA supplies for, North 
China, the mechanical equipment and construction materials were all 
impounded. The appropriation requested from the Executive Yuan has never 
materialized.- With CNG $2>Q0Q> 000, 000 advanced’ by the Minlstary of Water 
Conservancy, 1 the engineering bureau for the construction .of thp . Ktjan; Ting 
project succeeded in building the first stretch of the motor road 
approach to -the dam sit.e with macadam surface from Huai Lai station. to 
the left -bank * of the Yuan, Ting Ho, and in constructing a combined office 
and warehouse building at Huai Lai Helen. Materials for the construction 
of t£e bridge- across the Yung Ting Ho -were pur chased,., and construction 
of .the bridge vae soon started. It was expected that the construction 
program would be much accelerated as bogi* as the TJNRRA-CNRRA equipments 
and construction .materials, of which the embargo h£fl recently been, lifted, 
were shipped .north and the Executive Yuan had. mode- some substantial. , 
appropriation for the project. 


Available on loan; in the CJA Library, is a photostat of Kuan Ting Dam-- 
Location Pion and Dam Section/ 
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